The endoscopic posterior cervical foraminotomy and discectomy have been continuously developed and are considered widely performed minimally invasive procedures while maximally preserving patients' anatomical structures. In posterior cervical spine surgery, the Mayfield head clamp is commonly used to provide a rigid, stable position of the head throughout the procedure. The use of the Mayfield head clamp has been associated with skull fractures, lacerations, air embolisms and epidural hematoma. However, we have performed 12 surgeries without Mayfield head clamp, in order to reduce the amount of equipment preparation needed and the additional risk of complications resulting from skeletal traction during surgery. These 12 patients were operated between January 2016 and February 2017 with full-endoscopic posterior discectomy or foraminotomy for posterolateral disc herniation or foraminal stenosis by osteophytes. In all 12 patients, preoperative average VAS scores were 7.67±1.4 for the neck and 8.33±1.1 for the arm, while postoperative VAS scores were 1.8±0.7 for the neck and 1.4±2 for the arm. All patients underwent a 6-month follow-up, during which improvement in VAS scores was maintained. There was no compromise in endoscopic view during surgery due to our positioning technique. Our results show that posterior cervical endoscopic spine surgery can be performed safely and effectively with three-point plaster traction technique without risks associated with skeletal traction.
INTRODUCTION
The prime indications for endoscopic posterior cervical foraminotomy are cervical radiculopathy that can be correlated to radiographic findings of posterolateral foraminal disc herniation or foraminal stenosis by osteophyte 1, 2) . Posterior foraminotomy and discectomy is a well-established technique for cervical radiculopathy, first described in the 1940s by Spurling and Scoville 3) . The advantages of endoscopic posterior foraminotomy and discectomy are it preserves the motion of the segment, as it is a non-fusion surgery. Exposure does not encounter vital anterior structures such as the trachea, esophagus, or carotid artery. Perioperative outcomes are comparable to posterior open foraminotomy in an appropriately selected patients 4) . The surgical time, blood loss, analgesic use, and hospital stay are reduced in patients who underwent endoscopic procedure rather than open procedures [5] [6] [7] [8] .
In posterior cervical spine surgery, the Mayfield head clamp is commonly used to provide a rigid, stable position of the head throughout the procedure. The use of the Mayfield head clamp has been associated with skull fractures, lacerations, air embolisms and epidural hematoma [9] [10] [11] [12] [13] . To avoid these reported complications of skeletal traction using Mayfield head clamp we performed these surgeries using three-point plaster traction technique. Here we present the safety and efficacy of this positioning technique in endoscopic posterior cervical spine surgeries.
CASE REPORT
Total 12 patients who were operated between January 2016 and February 2017 with full-endoscopic posterior discectomy or foraminotomy for posterolateral foraminal disc herniation or foraminal stenosis by osteophytes. Of the 12 patients, seven were male and five were female, and the average age was 52.1 (37-66) years. All 12 patients were suffering from neck pain and radicular pain at the time of their presentation with the involvement of either one or two levels ( Table 1 ). All 12 patients were suffering from radiculopathy without any neurologic deficits. On admission, visual analog scale (VAS) scores were measured preoperatively and again determined after the surgery. Magnetic resonance imaging (MRI) was performed after the surgery in all patients to confirm the adequacy of decompression.
Surgical Techniques
The surgery was performed under general anesthesia with intraoperative fluoroscopy. Turning the patient from supine to prone was done with coordination of all operating room technicians. The anesthesiologist was primarily responsible for coordinating the move and for the repositioning of the head. We prefer a prone position on Wilson frame with slight reverse Trendelenburg. We used commercially available pillow of foam which supports the forehead, malar regions and the chin with a cutout for the eyes, nose, and mouth. The cervical spine was maintained with slight flexion by tilting down the head attachment of table and the head fixed in place with a plaster. The arms were adequately padded and tuck along the side of the patient. The legs were padded and flexed slightly at the knees and hips. The second plaster was applied to retract the shoulders and improve visualization of lower cervical spine on lateral fluoroscopy image. Excess traction was avoided on the shoulders as this may stretch the brachial plexus. The third plaster was applied on the back to reduce excessive skin folds (Fig. 1) . This plaster traction technique is safer than skeletal traction using Gardner-Wells tongs [14] [15] [16] and easy to apply. We do not routinely use neuromonitoring during surgery.
A transverse incision of 8 mm was then made at the outer border of the interlaminar space, centering over the medial border of the facet joint. The obturator was inserted and docked at V point 17) , the tip location is confirmed with fluoroscopy. We use an endoscope system with a 30-degree viewing angle, 7.3 mm outer diameter, and 4.7 mm working channel (Joimax GmbH, Karlsruhe, Germany). The entire operation is performed under visual control and continuous irrigation with normal saline (0.9%). The radiofrequency probe (Ellman's bipolar radiofre -quency electrocoagulator -Elliquence, Baldwin, New York, USA) is used to achieve hemostasis and the leftover muscles and soft tissue over the lamina are removed with a grasper. Once the soft tissue around the V-point is cleared, access window is created by the removal of bone around the V-point using a long straight high-speed drill (Primado High-Speed Drill System -NSK, Nakanishi, Japan) and Kerrison rongeurs. Superior lamina, inferior articular process, inferior lamina, superior articular process are sequentially drilled to create a window of 6-8 mm diameter while the extent of the window may vary depending on the size and site of the herniated disc material. The outer border of the dura and exiting nerve root is identified after carefully removing the ligamentum flavum. The posterior foraminotomy is complete when the superior and inferior margins of the exiting nerve root are visible upto it's junction with the spinal cord. Ruptured disc fragments are identified and removed depending upon their location in shoulder, axilla or both of nerve root using micro-pituitary rongeur. After surgery, direct closure of the skin was done without any drain, subcutaneous tissue was sutured using 2-0 vicryl, and the skin was sealed with skin glue. All patients are advised to use a soft cervical collar for 15 days.
In all 12 patients, preoperative average VAS scores were 7.67± 1.4 for the neck and 8.33±1.1 for the arm, while postoperative VAS scores were 1.8±0.7 for the neck and 1.4±2 for the arm. These values indicate significant improvements in both neck pain and radiculopathy postoperatively ( Table 2 ). All patients underwent a 6-months follow-up, during which improvement in VAS scores were maintained.
During surgery neither there was any issue pertaining to a patient position like a field of vision nor there was any complication postoperatively. The sufficient decompression was obtained Fig. 3 . Preoperative and postoperative MRI of a 66-year-old female patient. Ⓐ Preoperative MRI showed left C7 nerve root was compressed due to foraminal disc. Ⓑ Postoperative MRI showed the removal of herniated disc materials.
in all cases without any structural damage (Fig. 2) . The decompression was further confirmed by postoperative MRI in all cases (Fig. 3) .
DISCUSSION
Full endoscopic posterior cervical foraminotomy and discectomy procedure is one of the effective treatment methods for patients with unilateral radiculopathy due to cervical posterolateral disc herniation or foraminal stenosis 14, 15, 18) . Rutten et al. reported a 96% success rate in laterally localized herniated cervical soft disc without instability in long-term follow up of two years 2, 14) . In order to perform posterior cervical endoscopic spine surgery with such benefits, the existing surgical method fixes the position of patients' heads using skeletal traction. Therefore, in addition to the equipment required for endoscopy, additional equipment required specific for three-pin point fixation in order to complete the procedure. Performing three-pin point fixation lengthens the surgery preparation time and it is a frequent source of complications. Several devices can be used to immobilize the head, the most effective of which is the Mayfield head clamp. This clamp involves three-point pin fixation into the skull so that the skull and neck are rigid relative to the table and, assuming that the body is adequately secured to the table. Pin site complications include lacerations 19) , skull fractures, associated intracranial hemorrhage (i.e., epidural, subdural, or subarachnoid hemorrhages), and infections that can lead to osteomyelitis [20] [21] [22] [23] [24] [25] . Therefore, in the current case series, we performed the surgery without skeletal traction. Neck flexion was relatively well maintained during surgery using our three-point plaster traction technique. Our results show that posterior cervical endoscopic spine surgery can be performed successfully with good clinical results without three-pin point fixation, which is beneficial to both patients and surgeons. There was no compromise in endoscopic view during surgery due to our positioning technique.
However, there is a need for greater surgical data on this technique, since in this case series, the surgery was only performed on 12 patients. Nevertheless, in these 12 cases operated without skeletal traction resulted in considerably good outcomes. Thus, we believe that three-pin point fixation using Mayfield head clamp is not absolutely necessary for endoscopic posterior cervical spine surgeries.
CONCLUSION
The endoscopic posterior cervical foraminotomy and discectomy have been continuously developed and are considered to be a widely performed minimally invasive procedure while maximally preserving patients' anatomical structures. We have obtained extremely satisfying results in our 12 patients without skeletal traction (Mayfield head clamp). Therefore, these surgeries using three-point plaster traction technique are safe and effective. However, these results must be confirmed in additional clinical cases using a longer follow-up period.
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